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> FU7, tRNA EB#R, DNABEODRELXETHB.
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Fig. 1 Distribution of disease causing CMT mutations among CMT patients in three reports.
Report 1: Boerkoel et al. Ann Neurol 2002 (Ref3); Report 2; Saporta et al. Ann Neurol 2011 (Ref5); Report 3;

Abe A et al. ] Hum Genet 2011 (Ref 6).
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Fig. 2 Disease causing genes/proteins according to etiology.

Model for the pathogenesis of peripheral neuropathy.
AR—autosomal recessive; CHN—congenital hypomyelinating neuropathy; CMT—Charcot-Marie-

Tooth disease; DSS—Dejerine-Sottas syndrome.
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Abstract
Genetic diagnosis and molecular pathology of inherited neuropathy

Hiroshi Takashima, M.D. Ph.D.
Department of Neurology and Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences

Recent advances in genetic analysis technology have enabled a surprising progress in genetic diagnosis in the
field of neurological disease research. High-throughput molecular biology techniques, such as microarrays and
next-generation sequencing, are the major contributors to this progress and to new discoveries. Charcot-Marie-
Tooth disease (CMT), a known hereditary motor and sensory neuropathy, is clinically and genetically heterogene-
ous. Genetic studies have revealed at least 35 disease causing-genes responsible for Charcot-Marie-Tooth disease.
Genetic studies have revealed that abnormalities in the following factors are the cause of inherited neuropathies:
myelin components, transcription factors controlling myelination, myelin maintenance system, differentiation fac-
tors related to the peripheral nerve, neurofilaments, protein transfer system, mitochondrial proteins, DNA repair,
RNA /protein synthesis, ion channels, and aminoacyl-tRNA synthetase. On the other hand concomitant with the
increase in the number of genes that must be screened for mutations, the labor and reagent costs for molecular
genetic testing have increased significantly. Therefore, new methodology for detecting gene mutations is re-
quired. Based on the recent progress in DNA analysis methods, resequencing microarray appears to be an eco-
nomical and highly sensitive method for detecting mutations. We have been screening CMT patients for muta-
tions using originally designed microarray DNA chips since 2007, thencehaving identified disease causing muta-
tions in MPZ, GJB1, PMP22, EGR2, MFN2, NEFL, PRX, AARS, GARS, DNM2, and SETX genes in CMT patients.

(Clin Neurol 2012;52:399-404)

Key words: inherited neuropathy, Charcot-Marie-Tooth disease, genetic diagnosis, microarrays, resequencing




